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Epitome 

(57) [Abstract] 

[Objects of the Invention] The equipment of the wet etching which can 
perform foreign matter management of the drug solution 1 in in-line one 
is obtained. 

[Elements of the Invention] The dust counter 9 in liquid is put side by 
side to the conventional etching tub, and it could be made to carry out 
the firm measurement of the foreign matter of the drug solution 1 in an 
etching tub. For this reason, foreign matter management of a drug 
solution 1 can be performed with in-line one. 

[Effect] Foreign matter management of wet etching is performed with 
in-line one, and manufacture of the semiconductor device of a high yield 
and high quality is enabled. 
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[Translation done.] 
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CLAIMS 

[Claim(s)] 

[Claim 1] counting which measures the number of foreign matters of a 
drug solution — the semiconductor fabrication machines and equipment 
characterized by having an alarm means to output an alarm to that 
effect when worse than a means, an operation means to search for a 
foreign matter recovery property based on said number of foreign 
matters, and the criteria property that the foreign matter recovery 
property searched for by said operation searched for beforehand. 
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[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor 
fabrication machines and equipment which manufacture IC and LSI by 
wet etching. 
[0002] 

[Description of the Prior Art] It explains referring to drawing 5 about the 
configuration of the conventional semiconductor fabrication machines 
and equipment. D raw ing 5 is drawing showing the conventional 
semiconductor fabrication machines and equipment. 
[0003] Piping, such as a Teflon tube with which drug solutions, such as 
BHF liquid and HF liquid, circulate through 1, and a drug solution 1 
circulates through 2 in d r awi n g 5 , A filter for a pump for 3 to circulate a 
drug solution 1 and 4 to remove a foreign matter, A tub, the basket with 
which 7 contained the silicon wafer, and 8 are silicon wafers which etch 
outside an etching tub for the inner lift of an etching tub for 5 to etch 
and 6 to collect the drug solutions 1 overflowed from the inner lift 5. 
[0004] Next, it explains, referring to drawing 5 about actuation of the 
conventional semiconductor fabrication machines and equipment. First, 
the silicon wafer 8 which it is going to etch is put into a basket 7, and it 
dips in the inner lift 5 which etches. And desiccation is performed and 
etching is completed, after putting a basket 7 into the rinse tank which 
is not shown in drawing after dipping predetermined time into a drug 
solution 1 and removing a drug solution 1 . Such a procedure is 
performing pattern formation of the etched film by wet etching. 
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[0005] However, many foreign matters, such as a resultant generated by 
the foreign matter carried in from the silicon wafer 8 or etching, are 
accumulated in the inner lift 5 of an etching tub. For this reason, since 
the inner lift 5 of an etching tub is formed so that it may overflow, a 
foreign matter is also overflowed and it moves to the outside tub 6, And 
the overflowing drug solution 1 passes along piping 2 with a pump 3, 
passes a pump 3 and a filter 4, and returns to an inner lift 5. At this 
time, a foreign matter is removed by the filter 4 and the drug solution 1 
without a foreign matter is supplied to an inner lift 5. And the foreign 
matters of an etching tub decrease in number by repeating this 
circulation and performing it. 
[0006] 

[Problem(s) to be Solved by the Invention] Although the conventional 
semiconductor fabrication machines and equipment which were 
mentioned above circulate a drug solution 1 through a filter 4 and 
decreased the foreign matter, they had the trouble that it was not 
always manageable with in-line one about the number of foreign matters 
of this drug solution 1. 

[0007] This invention was made in order to solve the trouble mentioned 
above, it can manage the foreign matter of a drug solution with in-line 
one, and aims at obtaining the semiconductor fabrication machines and 
equipment which can also carry out management of a filter. 
[0008] 

[Means for Solving the Problem] The semiconductor fabrication 
machines and equipment concerning this invention are equipped with the 
means hung up over a degree. 

[1] counting which measures the number of foreign matters of a drug 
solution — a means. 

[2] An operation means to search for a foreign matter recovery property 
based on said number of foreign matters. 

[3] It is an alarm means to output an alarm to that effect when the 
foreign matter recovery property searched for by said operation is worse 
than the criteria property searched for beforehand. 
[0009] 

[Function] the semiconductor fabrication machines and equipment 
concerning this invention — setting — counting — the number of 
foreign matters of a drug solution is measured by the means. Moreover, 
based on said number of foreign matters, a foreign matter recovery 
property is searched for by the operation means. And by the alarm 
means, when the foreign matter recovery property searched for by said 
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operation is worse than the criteria property searched for beforehand, 

an alarm to that effect is outputted. 

[0010] 

[Example] It explains below example 1 ., referring to drawin g 1 and 
drawin g 2 about the configuration of the example 1 of this invention. 
Drawin g 1 is drawing showing the example 1 of this invention. Moreover, 
drawin g 2 is the block diagram showing the control device of the 
example 1 of this invention. 

[001 1] Piping, such as a Teflon tube with which drug solutions, such as 
BHF liquid and HF liquid, circulate through 1, and a drug solution 1 
circulates through 2 in drawin g 1 , A filter for a pump for 3 to circulate a 
drug solution 1 and 4 to remove a foreign matter, A tub, the basket with 
which 7 contained the silicon wafer, and 8 are silicon wafers which etch 
outside an etching tub for the inner lift of an etching tub for 5 to etch 
and 6 to collect the drug solutions 1 overflowed from the inner lift 5. 
[0012] Moreover, in drawing 1 , the dust counter in liquid which 9 asks 
for the number of foreign matters based on the reflected light of a 
foreign matter by the optical means of laser etc., the control unit by 
which 10 was connected to the dust counter 9 in liquid, and 1 1 are the 
alarms connected to the control unit 10. In addition, the same sign 
shows the same or a considerable part among each drawing. 
[0013] In drawing 2 , the control unit 10 consists of a ROM, a CPU, 
RAM, etc. 

[0014] by the way, counting of this invention — a means is equivalent to 
the dust counter 9 in liquid in this example 1 , the operation means of 
this invention is equivalent to a control unit 10 in this example 1, and the 
alarm means of this invention is equivalent to an alarm 1 1 in this 
example 1. 

[0015] It explains referring to drawing 3 and drawin g 4 about actuation of 
the example 1 of this invention. Drawing 3 is a flow chart which shows 
actuation of the example 1 of this invention. Moreover, drawin g 4 is 
drawing showing the recovery property of the foreign matter of the 
example 1 of this invention. 

[0016] The drug solution 1 which is used for etching and sent to a filter 
4 is sent into the dust counter 9 in liquid through the piping 2 of a 
bypass, and can always measure a foreign matter. When it etches, as it 
is shown in drawin g 4 , when a silicon wafer 8 is pulled up at this time, 
the number of foreign matters increases rapidly and shows the recovery 
property of decreasing with the passage of time. Since the recovery 
property of this number of foreign matters is peculiar to each drug 
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solution 1 , when the number recovery property allowance include angle 
theta 0 of foreign matters of the good condition of a drug solution 1 is 
set up beforehand and a recovery property include angle becomes larger 
than an allowance include angle (number recovery property alarm 
include-angle of foreign matters thetaa), this foreign matter recovery 
property is used and an alarm sounds. 

[0017] The control unit 10 which controls the foreign matter of a drug 
solution 1 can consist of microcomputers programmed as mentioned 
above. That is, if it has CPU, ROM in which the program was stored, and 
RAM in which the data for control were stored and the data of the dust 
counter 9 in liquid are inputted as shown in drawin g 2 , data processing 
of this control unit 10 will be carried out by CPU, and it will send a 
control output signal to an alarm 11. 

[0018] The data for control stored in Above RAM are the number 
recovery property allowance include angle theta 0 of foreign matters. On 
the occasion of control of the foreign matter by this example 1 , if the 
result of an operation of the output value from the dust counter 9 in 
liquid becomes larger than the number recovery property allowance 
include angle theta 0 of foreign matters, an alarm will be emitted. 
[0019] Next, actuation of a control unit 10 is explained according to the 
flow chart shown in drawin g 3 . First, in step 30, the number recovery 
property allowance include angle theta 0 of foreign matters etc. is 
memorized to RAM, and initial setting is performed. 

[0020] In step 31, it asks for primary regression line logN=a(t-to)+b from 
the data of the dust counter 9 in liquid. Here, time amount and to of the 
number of foreign matters and t to which the dust counter 9 in liquid 
carried out counting of the N are the time amount of foreign matter 
maximum (NMAX). In addition, it is b=logNMAX. 
[0021] It asks for theta=tan-1a in step 32. 

[0022] In step 33, the number recovery property allowance include angle 
theta 0 of foreign matters of theta and a initial value for which it asked 
at the front step 32 is measured, if it is theta>=theta 0, an alarm will be 
emitted in step 34 and processing from the return step 31 to step 33 will 
be repeated to step 31 except it. 

[0023] Above, like, foreign matter management can be performed now 
with in-line one, and the semiconductor device of a high yield and high- 
reliability can be manufactured. Moreover, this equipment can be used 
also for management of a filter 4. 

[0024] As mentioned above, the example 1 of this invention puts side by 
side the dust counter 9 in liquid, enables it to always measure the 
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number of foreign matters of a drug solution 1 , and is characterized by 
the ability to perform foreign matter management and management of a 
filter 4 with in-line one. It enables it to perform foreign matter 
management with in-line one using the foreign matter recovery property 
at the time of etching as shown in drawin g 4 . 

[0025] That is, according to the example 1 of this invention, with the 
dust counter 9 in liquid, foreign matter measurement can always be 
performed now during etching, foreign matter management of an etching 
reagent is performed with in-line one, and the wet etch station of high 
quality and high-reliability is obtained. 
[0026] 

[Effect of the Invention] counting which measures the number of a drug 
solution of foreign matters as the semiconductor fabrication machines 
and equipment concerning this invention explained above — since it had 
an alarm means output an alarm to that effect when a means, an 
operation means search for a foreign matter recovery property based on 
said number of foreign matters, and the foreign matter recovery 
property that searched for by said operation are bad than the criteria 
property which searched for beforehand, foreign matter management of 
a drug solution always performs, and the effectiveness that management 
of a filter can also perform does so. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation 
may not reflect the original precisely. 

ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] It is drawing showing the example 1 of this invention. 
[Drawin g 2] It is the block diagram showing the control device of the 
example 1 of this invention. 
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[ Drawin g 3] It is the flow chart which shows actuation of the example 1 
of this invention. 

[ Drawin g 4] It is drawing showing the number recovery property of 

foreign matters of the example 1 of this invention. 

[ Drawin g 5] It is drawing showing the conventional semiconductor 

fabrication machines and equipment. 

[Description of Notations] 

1 Drug Solution 

2 Piping 

3 Pump 

4 Filter 

5 Inner Lift of Etching Tub 

6 Tub outside Etching Tub 

7 Wafer Basket 

8 Silicon Wafer 

9 Dust Counter in Liquid 

10 Control Unit 

1 1 Alarm 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DRAWINGS 
[ Draw ing 1] 
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[ Drawin g 2] 
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[Drawin g 3] 
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[Drawing 4] 
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[D raw ing 5] 
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[Translation done.] 
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